Introduction
Nitrile N-oxides are highly reactive organic compounds prepared from oxidation of aldoximes and dehydration of nitro compounds. Reported half-lives of aliphatic nitrile N-oxides range from a few seconds to minutes before rearrangement to isocyanates or polymerization occurs.
Aromatic nitrile N-oxides are considerably more stable, particularly 1,4-dicyanobenzene di-N-oxide (1,2), which can be stored for several months without noticeable degradation. Bulky substituents in the ortho positions of the benzene ring or on the a-carbon aliphatic derivatives enhance stability. Sterically hindered nitrile N-oxides such as 2,g-dimethylbenzonitrile N-oxide and di-tert-butylacetonitrile N-oxide are 'permanently stable" at room temperature (3) (4) (5) .
Chemical reactivity of the nitrile N-oxides undoubtedly arises because of the ionic nature of the N-0 dative bond. Nuclear magnetic resonance 13C chemical shift data for 2,4,6-trimethylbenzonitrile N-oxide (6) suggest that the carbon atom carries substantial negative charge (i.e., the R-C=N+=O resonance form) and are in accord with published X-ray crystallographic bond distances for 4-methoxy-2,6-dimethylbenzonitrile N-oxide (7) . Surprisingly, very few precise thermochemical quantities are available in the literature for nitrile N-oxides. Acree, Pilcher, and co-workers (8, 9) previously reported the standard enthalpies of combustion and sublimation for 2,4,64rimethylbenzonitrile Noxide, 2,4,6-trimethoxybenzonitrile N-oxide, and 1,Cdicyanobenzene di-N-oxide as determined by static bomb calorimetric, 'vacuum sublimation" drop microcalorimetric, and Knudsen effusion vapor pressure methods, respectively. Becauee of the scarcity of experimental data for this relatively novel class of compounds, particularly low-temperature thermodynamic data, we initiated a comprehensive thermodynamic study of 2,4,&trimethylbenzonitrile N-oxide, which included a recently published redetermination of the enthalpy of combustion (IO), as well as heat capacity and sublimation measurements. In this paper we report results from the heat capacity and sublimation measurements.
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Experimental Methods
2,4,6-Trimethylbenzonitrile N-oxide was prepared by the procedures outlined by Grundmann and Dean (5) and Beltrame et al. (11) . Hydroxylamine hydrochloride was added to a hot solution of 2,4,64rimethylbenzaldehyde in methanol, and the resulting aldoxime was converted to the nitrile N-oxide with sodium hypobromite. The crude sample was further purified by three recrystallizations from a benzene-hexane mixture. Elemental analysis on the purified sample was in excellent agreement with calculated values. Anal. Calcd for 6.94; N, 8.62. High-performance liquid chromatographic analysis with ultraviolet detection at 254 nm further showed that the sample contained a single minor impurity. The sample purity was estimated to be 99.8+ ?6 on the basis of the areas under the two observed chromatographic peaks, assuming identical detector responses for both 2,4,6-trimethylbenzonitrile N-oxide and the unidentified impurity, which was likely unreacted 2,4,6-trimethylbenzaldehyde or a reaction byproduct. The sample was stored in a cool, dark place for several weeks and shipped to the Soviet Union via air mail during a period of heightened airport security.
Experimental procedures and instrumentation are described in detail elsewhere (12, 131 . Briefly, the heat capacity was measured in a vacuum adiabatic calorimeter TAU-1, fabricated by VNIIFTRI (National Scientific and Research Institute for Physical-technical and Radio-technical Measurements) in Moscow. The investigated sample (tablet with mass of 0.537 34 g) was put in a stainless-steel ampule filled with heat-exchange helium gas and sealed with an indium gasket. A small drop of silicon polymer (CKTH) was placed on the external surface of the ampule to improve heat exchange between the ampule and calorimetric device. The ampule was tightly inserted into the calorimetric sleeve and provided with a Manganin heater. The sleeve was suspended by three nylon cords within the adiabatic shield, which was also provided with a Manganin heater. The relative temperature between the adiabatic shield and the calorimetric sleeve was determined by a four-junction differential thermocouple: twice sublimed from a sample "pure for analysis" (standard of the USSR), n-decane of gas chromatographic standard grade, and doubly distilled water. The studied substances (mass from 0.01 to 0.15 g) were preliminarily outgassed in vacuum and sealed in glass ampules. Despite the significant differences of saturated vapor pressures of these reference substances (2-3160 Pa) at the experimental temperatures uncertainty of the measurementa of enthalpies of vaporization was not greater than 0.5-1.096 over a large range of saturated vapor pressures provided that the measured powers of heat flows did not exceed 0.5 W. The calorimetric procedure is described in greater detail elsewhere (13).
Results and Discussion
Results of the low-temperature heat capacity measurementa obtained in seven series of measurements are reported in Table I , where Cp,m is the experimental molar heat capacity at the mean temperature of the experiment (T) and AT is the temperature increase of the calorimeter corrected for heat exchange with the environment. Care was taken to ensure that thermal equilibrium was achieved. Measurementa between 5 and 12 K required unusually long equilibration times, and were 5-6 times greater than those typically noted for organic samples. The reason for the longer equilibration times is not clear; however, we suspect that it may result from slow adsorptionldesorption of the helium heat-exchange gas upon the solid sample at these low temperatures. Examination of the heat capacity data (see Figure 1) reveals that there is a small anomaly in the C,JR versus T curve around 217-235 K caused by a reversible solid-phase transformation. A second unexplained anomaly (not reversible, likely trace occluded solvent removal) is observed around 260-280 K, and at higher temperatures there is a sharp increase in the Cp,m of the substance. Inspection of the solid sample after the heat capacity measurements was finished showed no visual color change and no signs of thermal degradation. Table I1 lists the thermodynamic functions of crystalline where C,(excessive) represents the difference between the experimental and regular heat capacity; i.e., C,(exceasive) = Cp(exp) -C,(reg). The value of C,(reg) was found by extrapolating the gradual parts of the heat capacity as a function of temperature, C, = f(2"). The transition temperature was computed as the peak temperature in the C, versus T curve (see Figure 1) . Uncertainties represent the mean squared deviation of the mean arithmetic value by the Sublimation measurements were performed on the sample aa received via air mail and after subsequent purification by vacuum sublimation to remove trace impurities which may have resulted from prolonged shelf storage and/or X-ray inspections at airport security checkpoints. For the original sample four seta of measurements were performed; however, in every case the sample was not completely vaporized after 
